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L o c a l i t y :
The a r e a s t u d i e d i s l o c a t e d on. t h e i n n e r s h e l f of t h e Great B a r r i e r Reef Provi.nce, sou-tbern r e g i o n , 1-ati-tude 20' 5715, l o n g i t u d e 150' 5 ' E . This i s approximately 92 k m ENE of Maclcay, on t h e Queer~sl.and c o a s t ( s e e i n s e t , f i g . 1 ) .
O r i e n t a t i o n and s i z e :
The r e e f i s o v a l , i -t s l o n g a x i s r u n n i n g NNW t o SSE.
Maximum l e n g t h i s approxi.ma-bely 6 lcm, and w i d t h 4 km. Surrounding w a t e r d e p t h ranges Crorn 26 m t o 54. m.
Winds and rai-nfall: The main wind i n f l u e n c e i s e a s ts o u t h e a s -t e r l y t o s o u t h e a s t e r l y and con-tinues throughout t h e y e a r ( s e e i n s e -l , f i g * 1 ) . R a i n f a l l a-1; nearby P i n e I s l e t averaged 3478 p o i n t s p e r y e a r i n t h e po:ri.ocl~ , t h e higlles-t :fal.:Ls b e i n g i n J a n u a r y t o Marcl-1 (:informat;.on Prom t h e A u s t r a l i a n Bureau of Meteorology).
T i d a l r a n g e :
The r e e f l i e s w i t h i n a zone of h i g h t i d a l r a n g e , t h i s b e i n g a p p r o x i m a t e l y 5 m ( t a k e n by e x t r a p o l a t i . o n from Maxwell 1968, f i g . 4 2 ) .
Other d e s c r i~t i o n s of t h e a r e a :
The r e e f and i s l a n d s a r e descrybed b r i e f l y i n t h e A u s t r a l i a P i l o t Vol.ZV ( 1 9 6 2 ) . Bushy I s l a n d i s mentioned. and f i g u r e d by S.teers (1938) , who v i s i t e d t h e a r e a d u r i n g rough. weather and. made a rapid. s u r v e y . A fig.2 . The most prevalent species, j . n terms of area occupied, is Pisonia grandis. The Pisonia forest excludes other species except on its margin. Pandanus sp. extends as a continuous margin along the western perimeter of the Pisonia --forest to the north east, and as clumps around. the remainder of the island. Bordering this and extending to the beach is a band of Tournefortia argentea. Other conspicuous beach species are Thuarea involuta, Ipomoea pes-caprae, Salsola kali and Scaevola taccada.
Grea-t Barrier Reef Committee collections at the Queensland
The Reef
Methods: Observations were made along transec-t lines at right angles to the reef edge (see fig.1 ) . Lines were worked variously by walking out at low tide, by skin diving and by diving with compressor unit from a small boat, depending on accessibility and depth. Contour measurements were made with a graduated pole. As time and manpower were limi-bed, many additional observations on the reef were made qualitatively in areas outside the transect lines.
Transect lines were marked in metres. The me-thod of observation was -to no-te coral species present within 15 cm on either side of the transect line i n each me-tre segment. This was found to be a reasonably satisfactory way of covering a large cross-section of the reef for a preliminary study, although it is not proposed as an adequate or standard method for more detailed survey. Corals were recorded by presence a l o n g t h e 1 m segment. I n t h e e a r l y p a r t of t h e s u r v e y , numbers of c o l o n i e s were c o u r t e d , i n d i v i d u a l c o l o n i e s b e i n g d e f i n e d a s by Loya (1972) . T h i s method proved t o be a p p l i c a b l e i n i n n e r r e e f f l a t a r e a s , b u t d i f f i c u l t t o apply t o t h e arbor e s c e n t and l a y e r e d -p l a t e c o r a l s 'in o u t e r a r e a s .
I n c a s e s where t h e s p e c i e s could n o t be s e p a r a t e d i n t h e f i e l d from r e l a t e d s p e c i e s , c o r a l s were i d e n t i f i e d t o genus only. T h i s was found t o b e n e c e s s a r y i n g e n e r a such a s Psammocora, P o r i t e s , and Montipora.
A r e p r e s e n t a -t i v e c o l l e c t i o n of c o r a l s was made, and t h e s e have been t e n t a t i v e l y i d e n t i f i e d ( s e e Appendix 1 ) .
I n q u a l i t a t i v e worlc, a s much a s p o s s i b l e of t h e nont r a n s e c t a r e a was covered by w a l k i n g o u t and d i v i n g , l i s t i n g c o r a l s o b s e r v e d , and c o l l e c t i n g specimens of each s p e c i e s . The s e c t o r s o f t h e r e e f l e a s t observed were t h e o u t e r lagoon and t h e e a s t e r n r e g i o n ( s e e f i g . 1 ) .
The a u t h o r s d i d n o t have s u f f i c i e n t o p p o r t u n i t y ( o r f a c i l i t i e s ) t o s t u d y t h e off-reef f l o o r .
Although t h e f l o o r immediately a d j a c e n t -to .the r e e f f r o n t (8-12 m d e p t h s ) was examined on t h r e e t r a n s e c t s i -t e s and i n q u a l i t a t i v e work, t h a t beyond was n o t s t u d i e d .
It i s hoped t h a t t h i s a r e a can be t h e f o c u s o f f u r t h e r work on a r e t u r n v i s i t .
Reef s t r u c t u r e : The r e e f c a n b e regarded a s c o n s i s t i n g of a c e n t r a l r e g i o n and t h r e e g e n e r a l i z e d s u r r o u n d i n g r e g i o n s . These can be s e e n i n -the a e r i a l photograph ( p l a t e 1 ) and i n f i g . 1 .
.
The c e n t r a l r e g i o n i s g e n e r a l l y lower t h a n t h e s u r r o u n d i n g r e g i o n s , and has a n i n n e r and a n o u t e r lagoon.
These r e a c h low water d e p t h s o f approximately 3 m , and have a sandy b a s e , w i t h s c a t t e r e d a l c y o n a r i a n and c o r a l growth i n s m a l l patch. r e e f s .
I n t h e non-lagoonal a r e a s r n i c r o a t o l l s a r e d e v e l o p e d , and c o r a l grow-th i s g e n e r a l l y d e n s e r .
To t h e west of t h e c e n t r a l r e g i o n i s t h e r e g i o n of -the r e e f l e a s t exposed t o p r e v a i l i n g winds.
The l a r g e s t zone i n t h i s r e g i o n i s an " i n n e r f l a t " zone ( i n t h e terminology of St0dda.r-L 1969) which e x t e n d s between t h e i s l a n d s , g r a d u a l l y merging w i t h t h e central. r e g i o n i n t h e e a s t , and d e l i m i t e d by a s e r i e s o f g r e e n al.gal banli-s i n t h e wes-t. The a l g a l f l o r a of t h e s e banks h a s n o t y e t been s t u d i e d .
A s i n g l e bank approximately 40 m wide i n t h e v i c i n i t y of Busl~y I s l a n d b r e a k s up i n t o a s e r i e s o f narrow l e d g e s a-t t h e t i p of t h e Bushy I s l a n d sand s p i t , and i n t o two main banks wj.th r a m i f y i n g s m a l l a x i l l a r i e s between Busby and R e d b i l l , t h e s e ex-tendj.ng t o t h e s o u t h west end of t h e r e e f ( s e e f i g . 1 ) .
Beyond t h e a l g a l banks i s a " r e e f f l a t p r o p e r , " which i s -wi.des-t i n t h e NTi and much reduced i n t h e S W end of t h e r e g i o n .
A s m a l l l a g o o n i s developed i n t h i s zone immediately STi of t h e sand s p i t .
The "ou-ter r e e f f l a t " i n t h i s w e s t e r n r e g i o n i s c h a r a c t e r i z e d by l u x u r i a n t a l y c i o n a r i a n growth and s p o n g e s , a s w e l l a s a d i v e r s e and l u x u r i a n t c o r a l composit i o n . T h i s zone c o n t i n u e s t o t h e r e e f edne, where v e r y dense coral growth occurs uninterrupted down the face of the reef slope to the first part of the floora-t approximately.10 m. A~v e r y open spur and groove system is developed in the reef front .
3. In the region most exposed to prevailing winds, zonation is somewliat different. The widest and innermost zone is one of dense microatoll development, the microatolls being very low (approximately 30 cm in height), and elongated in a direction at right angles to the reef edge. In some areas these structures have grown together to form a continuous pavement which crunibles easily underfoot. Beyond this is a shallow "inner flat" zone with oystercovered coral boulders, and some special characteristics (such as the presence of the commercial. trochus Trochus (~ochia) niloticus). This is followed by a zone of consolidated coral rubble and sand, with green algal covering, possibly analogous to the algal banks mentioned previously, but wider and more gradually sloping. Scattered coral colonies appear in this zone towards the reef edge and a narrow reef flat zone at approximately mean low water mark bordered by the reef edge is apparently analogous to the "algal ridge" of other reefs -coral cover is low but dense, of corymbose and encrusting forms, wi-th Acropora cun* in low vertical plates perpendicular to the reef edge-ee plate 3).
The reef front in this area drops as a series of terraces, between which the floor is studded with coral boulders. A spur and groove system is developed, the grooves often being secondarily overgrown, forming long slits in the reef.
4. The eastern side of the reef was -the least investigated, but in the vicinity of transect 6 ( M E end of reef) it was seen to combine features of the leastexposed and the mostexposed regions. A very wide sandy "inner flatu is separated by broken algal banks from a relatively barren outer flat, then a zone of flattened coral growth, followed by luxuriant coral growth on the reef front to the floor at approximately 8 m, where large coral-covered knolls occur.
C O W L DISTRIBUTION Distributions are variously described, depending on the methods and intensity by which zones were studied. The study concentrated on Scleractinia, but Blillepora and Tubipora have been included. "Inner Flat" Zones : Table 1 gives coral occurrences in sections of transects running through "inner flatt' zones. The zone is characterized by a small number of species, the commones-l: being the massive Porites (mainly g . w), Goniastrea australensis and palifera. (Note: The classification of Wijsman-Best (1972 followed for Faviid species. The authors suspect that a thorough taxonomic study of A. &ifera and A. cuneata may prove them to be a single species.)
Algal Banks
The only corals occurring on the green algal banks were occasional very small encrustations of the "inner flat" species, in particular Porites, G o n i a s t x and Favites.
Lagoons
No lagoonal transects were made, but the following species were recorded from patch reefs within the lagoons: 
M i l l e p o r a -e x a e s n G0:nia.s t r e a a u s t r a l e n s i s "Reef F l -a t Propey,:
Ilhe o n l y a r e a correspond:ikny; t o t h i s z o n a l : i o n st~:~.ci.i.ed was i n t h e v i c i r l i b y o:f T r a n s e c t 2 , a n d was seo11. -to b e of.' s i i n i~l a r c o r a l . composi-i;io~i. t o tile " i . n n e r f3.a-t" z o n e , al.i;l!oug:i-I cicpt'il was g r e a t e r -.
The w h o l e "oil-iicr : f l a t " , t o t h e e d g e o f % h e r-cci', i s Irere t r e a t e d , Tab3.e 2 compares c o r a l x , e p r e s e n . A * -m u r r a y e n s i s ) , and e n c r u s t i n g t o p l a t e forms (~o n t i~o r a , Echinopora -l a m e l l o s a Merulina a m p l i a t a ) . I n t h e r e g i o n of t r a n s e c t 2 , P e c t i n i a l a c t u c a i s common on c o r a l k n o l l s and on t h e r e e f f l o o r ; i n ' g e n e r a l , i n t h i s a r e a a l c y o n a r i a n growth i s more 1uxuri.an-t t h a n s c l e r a c t i n i a n growth on c o r a l l m o l l s .
The f l o o r i s g e n e r a l l y s a 
DISCUSSION
Bushy--Redbill i s a l a r g e r e e f , which p r e s e n t s a v a r i e t y of r e e f a s s o c i a t i o n s and z o n a t i o n s .
I n t h i s b r i e f s t u d y some 111-7 S c l e r a c t i n i a n s p e c i e s , from 54 g e n e r a , (61 g e n e r a and subg e n e r a ) were r e c o r d e d , and i t c o u l d be expected t h a t r a r e r s p e c i e s and g e n e r a ~~i o u l d be found by more i n t e n s i v e s u r v e y . The r e e f i s r e a s o n a b l y a c c e s s i b l e from t h e Queensland main]-and, and Bushy I s l a n d , s one of t h e few h a b i t a b l e c o r a l cays i n t h e c e n t r a l Great B a r r i e r Reef Provi.nce. T h i s would a p p e a r t o be a n e x c e l l e n t r e e f f o r f u r t h e r s t u d y of c o r a l . r e e f and r e e fa s s o c i a t e d top:i.cs.
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Stephenson 
---
The follorving :iden-ti:Fications were made ( b y C.W.) from l i t e r a t u r e d e s c r i p t i o n s , and wherever p o s s i b l e w i t h t h e a i d of specimens i n t h e Queensland 7?luseum i d e n t i f i e d by J . W . Wells (Stephenson and W e l l s , 1956; W e l l s , 1 9 5 5 ) . Many of t h e ident i f i c a t i o n s a r e t h u s of a v e r y f e n t a t i v e n a t u r e .
Where s p e c imens have been e n t e r e d in-to t h e Queensland Museum c o l l e c t i o n s , t h e r e g i s t r a t i o n numbers a r e g i v e n .
Some g r o u p s , p a r t i c u l a r l y t h e genus Acropora, have n o t been r e g i s t e r e d , pending f u r t h e r s t u d y .
Sp;cies a l s o r e p r e s e n t e d i n . t h e Great B a r r i e r Reef Committee c o l l e c f i . o n a r e marked w i t h a n a s t e r i -s l c . ---
-.
c f . f;:l.ocl.i; c:itados Cro:is:iand A .
-iicl>cs (Ilanrr) A . i i~u i i i l i s ( n a i i a ) .
-A . T . ----
MORACEAE Ficus
--opposita Miq.
AIZOACEAE Sesuvium portulacastrum (L. ) L.
P l a t e 1: A i r photograph of Bushy-Redbill Reef. Crown copyright reserved; reproduced from m a t e r i a l supplied by t h e Department of Minerals and Energy, Canberra. P l a t e 2: Reef f l a t between Redbil.1 I s l a n d (foreground) and Bushy I s l a n d , showing borken a l g a l banks.
P l a t e 3 : Reef c r e s t i n t h e v i c i n i t y of transec.t 4 (exposed s i d e of r e e f ) . Atoll Research Bulletin No. 194. Wallace, C.C. and E.R. Lovell. Feb. 1977 Beach at level of crest-Young Pandanus, Tournefortia and lpomoea.
SCALE. Pandanus and Tournefortia. m~o u r n e f o r t i a . ' N N E R R E E F F N .BANK
